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‘1’IIc  Mul[i-aaglc  lmag,iag  S]>cctr(J}{:icliol~lc(cr  (MISR)  will ptovidc global data sets fmn };at (1] orbit osinr aiac pushbroo]n cameras,

each vicwiag ia a fixed, uaiquc dircdioa.  l)ata will bc acqaird fm day-]i(  pm(ions  of [hc orbit  at aa avmigc  m[c of 3.3 Mbits s -1

Jot I}IC catitc  six year mission. ALI(oma(cd  gIoLIad proccssitl~  will make usc of (I)c  iastramca( radiomdt  ic, spcc(ml, and gcomctlic
calibmtioas,  10 pI(dLlcc rcgislcrc(i images at the nine view angles. ‘J’his,  (IIC 1 .cvcl I ]M’OdllCl, ptovidcs tol}-of-atlllos[>llcl”c SCCIIC
radiances, wci.ghlcd by (hc spcc[ral baad profile [01 (Itc iasftotttcnl.  Inilially, pr(mssir]g will procccd with plcflight dclcrmincd
rdiornclric  response cocflicicats.  ]mflighl rdiornclric  calibralioa of lhc scasor will then provide rnoathly upda(cs to Ihcsc
cocfficicnls, 10 account  for degradation which may occat  duriag Ihc missiorl. ‘lhc spc.clml rcspoasc profiles arc iav.wiaal in time,
aad arc provided oaly hy the preflight rllc:lslllctllcllls. ‘1’hcsc  iacludc aa out-of-haad spccltal calibration of crtch chaancl. ‘1’hcsc
spcclral dalzr arc used as iaput (0 the radiornctric  calibration of the ins(rmmcat,  aml also [0 prodacc  ccllaia 1 ,cvcl 2 pr-odads  for which
aa (wl-of-baad  cortcction is rmdc. ‘1’his paper dcsct ibcs the calibralioa pmgtam, with emphasis on mulls from lhc rcccntly
complclc(i prcfligl)l  calihratioa,

‘1’hc  MIS]{ ias(tumca[ has bcca dcsi~acd ard built by Ihc JCI l’repulsion l,aboraiory (Jl>l ), (o bc lauacl~cd in 1998 as oac of five
ins[tamca[s oa the fit S( liarth Ohscrving  Systcm platform (l K) S-AM). II will fly in a 705 km (440 mile) sll[l-syt~c]]rol~()~ls
dcsccadil~g polrrr orbit, wi(h aa cqoatorial  crossing time of 1 ():3() a.m. ‘Ihc iastramca(  will bc USC(I to ptducc rcgis[clcd  global data
scls fmn ainc camct as, spanaiax a raagc of view allglcs ft om aadil to 70.5’” forward and aftwtid  of nadir, ‘1’hc time scparatioa from
(kcrvatioa of a siaglc gmuad target from the forward most ctirhcra  to (IIC aflmost  vicu  is 7 miautcs. Withia (his lime the spacecraft
COVCIS  a grollad track 2800” km in ]Crlglh, with a swa(h  wid(ll of 378 km, I{ach of (}1c Iliac camcms images ia four spectra] baads,
spccificd  at 443, 555, 670, aad 865 am (termed rcspcctivcly Raads 1 -4). A charge-coLIplcd dcvicc ([;[’1))  Iioc arlay, 1504 ac(ivc
clcmcnts pcr liac, uadctlics  each of Ihc four inter-fcrcacc filter s(riJ>s.  At the liar[h’s  sorfacc each detector c]cmca(  prodaccs a dala
pixel with a cross-track spa(ial  salnpliag ia(crval  of 275 III (250 m for tl)c IIadit camera). Additional samp]cs of the video signal
chaia, termed ovcrclock  pixels, measure the video oflsct for each Iiac of data.

2. TES’1’1 NG OVItRVJ  ICW

‘1’hc  majori(y of prcfligh( pcrlormaacc vcrifica(ioa  ad calibra(ioa  activities occol- at the calncra  suhsystcm  Jcvcl 1-3. (rl’hc camera
subsys(cm pmvidcs sigaal dctcclioa aad aaalog to ciig,ilal coavcmion;  tl)c syslcm clccltoaics  provide l)ixcl avcragiag ad sqaarc-
root cacodiag). A piaho]c  target/ collimator assembly is oscd (o dctcrminc modulation (raasfcr  fuldioa (M’J’J;,),  poiat-spread

4’$ ~adiOlllC[l”iC  tcsliag rll[kCS usc of a ] .65 m (65”)laactioa  (1’Sl~), camera bot-csight locatioa, ar\(J pixel poilltiaz (distortion)
irl(c~laling sJJhcIc, Calibt’alcd Wil}l  high quantum cfficicacy ]igh-lra JIJ>cd Jdmlodiodcs. ‘] ’wC]VC rdiomctric ]CVC]S,  lraiquc to each
spectral haad and spanaiag Ihc dctcclor dyaamic raagc, arc used, Spcclral calihratioa is condac[cd  usiag a single-pms gra[iag
ll~ol~ocl~tol~~zltor,  xcarm arc lamp, and variab]c width exit slit. lloth ia-baad scaas, aI ().5 am sampling aad 2,6 am rcsolutioa, aad
ou(-of-baad  scaas, at 19.6 am ]csolation and 1() am sampliag, atc made of each ~~J) line array. ‘1’cstiag  covers the 400” to 900 am
laogc, bot the rcspoasc  cl}:ir:ictcliz,atiorl  is cxlcadcd from 365 to 1 1 ()() nm Ihrough  c(JIIIJloilcII1-level studies, ‘1’able 1 sammari?,cs
the pcrfbrmaacc tcs[iag r-csal(s for (I)c  MISR C$an)cras.
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‘lkblc  1. l’erformancc testing summary

l’atamctcl”

Modulation ‘J’raas[ct IJuactioa (M’l’l;)

1 ;I’fcc(ivc  focal lcaglb (lilil.)

{’al)mra bmrsiglll

I
I Sa(utalioa blm)miag

Sigaal-[oaoisc  ratio (SNR)

1 Absoluk  dionlclt”ic accLIIacy

1 oral uai fonnit y

t l’t)lariza[ioa inscnsi(ivity

Spc.clral calibration

Spcmll Cca(cl- Wavclcagtb.

S]>cclra!  ou(-of-baad

Spccificatioa

[).24 a[ 23.8 Cyc’lcs  pcl 11)11),
bcgiaaiag of life

59.3 (A), 73.4 (11), 95.3 ([:),
123.8 (1)) 11)11).

Ika-plmc C’calcl

1/8 pixel poialiag  kaowlcdgc

Rdiomclric cu or ICSS than
2% t-or two Sccl)c types: 1 )
al) Occaa tmlf-plaac  a(l.jaccnl
to a Clolld txlak, and 2) a lake
wilbin laad surmuads.

IRdiomcl]ic  cfl”ccts negligi-
ble eight pixels dislancc
fmn saluta(cd  pixel.

100 a[ pcf 0.02

3% (10) a{ pc(,: I
6% ( 10) at pr’,=  0.05

3% slmdard dcviatiorl
amoa~  conscculivc  f(ml
pixels

0.5 1)1)1  kmwlcdgc

443, 555, 670, 86552  1)111 as
dctcmiacd ftom a total-baad
moments aaalysis.

Spccificd at 1 ()-4 avcftigc aa(i
10-3 peak ICspoasc,  Such that
(Ilc ialcgtalcd  ou(/ imband
ralio is Icss (baa 1 %.

l’clfol Illancc

1’21ss.

Verified (0 bc willlin maaufacturc (oleraacc

h4ajori(y  of calncms pass  Ilxccplioas dctcr-
miacd aot 10 impac( scicncc  products, as all
bmcsigllts are sullicical  10 IILCC1  cbaaacl swatk
ovctlap ]cquircmcats. Scc ‘Ihblc  2 detail.

])ata dclivctul  to spccificd accut-acy.

Sccllc I pass; Sccac 2 fouml  1[) bavc a I 0’[
cm)]. Qia Inccl rcquiremcal wilt) image m(ora-
tioa algorilbm. Makes usc of point-spread fuac-
tioa (l’S1;) dala, mcasut’cd for cacb cbaancl.

lmagc rcstoratioa algot ilbtn iacffcctivc  ill
aci~bborlmxl  ol’ satura(cd pixel, as peak signal
is ofl-scale.

I’ass will] Iargc margia,  1 )C[CClOl-S  arc pbotoa
noise ]imitcci for Inucb  of raagc.

Gain cocl(icicnts deter-miacd. lkmt aaalysis
dcmoasltatcs  accuracy rcquitctnca( met.

M:ljolity pa~s with <1 % dcviatioa. Nine pixel
sets bavc >1 O% rcspoasc dcvialioa, tl)us lhcrc is
miaimal scicncc  itnpacl. Scc ‘Ihblc  2.

]’ass. 1 .yot dcpolariYcr/ gaussiaa  filter colnbirla-
tioa cffcc~ivc.

I)a[a dclivcrcd (0 spcci(icd accuracy.

lkw cbanac]s mcc~ lhc maaufadurc  lolclaacc,

dUC [() out-of-band ICSPOI)SC. [hl(-bd  COl’lCC-
(ion p]ovidcd  fot ccltain 1.cvcl 2 products. Scc
‘lhblc 2.

]: OUI)(I to bC bctwcca 5 X ] d :111(] 8 X ] ~-4. @lt-

of-baad  cmcclioa pmvidcd  for ccmin scicacc
pl(ducts.  Scc ‘1’ahlc  2 dc(ail.

‘Iwo  parameters ]istcd above arc spccificd  ia tcrins ofcquivalcn[  lcilcckincc, PC(, (the mCaSUICd ladi:lllcc till~cs n, divid~d by tl~c

ban(l-wcigblcd  cxo-:ltll~osI>llcric”  solar ircadiancc).  ‘1’bis allows tbc spccificatioas  10 bc vwitlcn usiag baacl iadcpcadcat  values.

la general tbc calncras were fouad 10 meet their dcsiga spcciflcati(ms.  llxccptioas, such as slighl botcsight ad local aml-

uaiformity CINNS, arc bclicvcd 10 bc small cnougb such that ttlcl-c is ao effect m tbc scicacc data products. Sa(uratim  blooming
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afkls arc ]algcr  arolind [bc salLlralcd pixel than twiginally allticipa(cd. ‘1’tlc  cause may parlially  bc explaincxl by PSI’, wtlicll
appears broader because of tbc intemsc signal slrcng  lb. ‘1’bis halo wllictl  cannot bc cflcc(ivcly  removed by l)S1; (lccotll~(llll(iol},”
as tbc alnount ofcncrgy  10 rclnovc from neighboring pixels is Llnkn(}w’t)  (Ilm mliancc  falling 00 tl)c sal Llralc(l pixel is uIIknowIl).

An electronic noise is additionally noted ot] pixels clmkcd  OLI( following IIIC saturated c]cmct]l.  ‘1’his noise is negligible (-5 1 JN
(Nit oftbc  ]6,~&t  l)N range)  for a single salLIt’atcci pixc], bLI[  begins 10 bc disccmib]c  wbcn a Iargc fraclion or ttlc at”l”ay  is satura[cd
(lIK noise is addilivc  wilb number of salLlratcd pixels). ‘1’bis cx(cndcd satLila(ion  scctlalio, I]owcvcr,  is L]nlikc]y  [0 occur on orbit.

A sopbislica(c(i da(a quality assessment algorithm will idcntil’y al] pixels which arc radiomctrical]y  all’cctcd by satuui(ion, or
Othct-  specification ct-ms. l’ixcls for which lbc spccific:t(iom  fail will 1)01 be Llscd in scicncc  dam prodLIcl generation. Olbcr  data
qLallity cbccks  are for dctcc(or  failures (e. g., poot sigl~zll-to-l~(Jisc), ot- for ])ixcls which bavc a low I)N wbcn the data lii~c has an
atypically high avct-agc I)N. ‘1’llc latter is tracked, as at high ill Llmina (ion ICVCIS  it is noted that tbcrc is an Llnccrklinty  in (be
mcasud video offset. ‘J’hal is dclcrmincd  in that lhc ovcILlock  salnplcs  arc not slablc  lb I(~LIgb(JLlt  tbc line ]-cad, ‘J’bis clcdmnic
noise is also small (-25 l)N for an avct’agc I)N of 12!,(KN for tbc. Iinc),  and tbcl-cl’ol-c. will scldoln be problc.matic.

As ‘] ’ab]e ] indicntcs, there arc two performance violations  tbal are IIloI”c collscqLlc]~tial  and have rcsullcd in fiddcd gI”OLIIK[

p r o c e s s i n g . ‘Ihat is, as a rcsLIll of camera pcrforlnancc  tcsling,, hfilSR now plallS (0 lll:lk Llsc Of an OLlt-Of-balld  COLTCC(iOll

7. Additionally, an illlage r’cst(wation algorithm Wili LISC lbc mc:isLIrcd }’S1:  tcsponscalgorilbm  to certain 1 .CVC1  2 scicncc  pmtL]ck
10 rc]novc lbc cffccls  of light scattering wilbin lbc focal plane, ‘1’bcsc  cflccls ICSLI1l fmm scal[cring  within (be filler, and bclwccr)

li!c dclcctor and filler (Scparalcd by 38 }Im)s. ][ sboLl]d bc kept in mind (bat MISR is ca]ibratcd  to an Llnprcccdcnlcd l’dlOlllCtI’lL’
Calibl”a(iml accLllacy (~%/ ] o Col)fldCllCC Icvc] for Llflifol”nl bl’lgl)t  sccncs).  ‘J’hcsc addcci ploCCSSillg  S(C[>S  Will allow spcclr?iily 01’
spalially  illl~olllogctlcolls  sccncs  to be mcasLlrcd within tbc radiomc(l  ic specifications dcfincci for mmc }[(1111  OgCllCOLIS  SCCllCS.

~’(mvcrsely, wilboul (his pmccssing the radiomclric rcquircmcn(  would still bc met fm mml sccncs,  bowcvcr  ccr(ain scene types
wou]ci bavc radiatlcc  crmrs bctwccn  3 an(i 1()%.

‘1’able 2 provi(ics a breakdown of sclcctcci performance patatl)clcIs,  whcIc cilil]cl:i-t~y-c:llllcr:l ciiffercnccs alc of interest. IIclc
lilt Cmcm arc icicntifieci Llsillg lwo Jlalllil]g C(M) VCllliOllS. MISR (iala LISCIs Wi[i LISC tbc follllalislll Iilat Si>ccifics a Camera by i(S
Icns type (A-l)) ami a “f” (forwmi), “n” (naciil”)  or “a” (afl) suft’lx cici>cmiillg on tile camel ii ]oca[i(m. As camera lcsling (m’LII”Ic(i

illi(~r 10 (IIC :lssiglln]cnl of camera iocalions  on the instlLlmcnt,  a scl-ial nLlmbct  trackcct cacb cameras during Ibc Ics[ pinse.  ‘1’bis
convcn(ion  Ltscs the lens type, followed by tbrcc nLlmbcrs rcprcscnting tbc tens, focal plane assembly, :in(i camera  clcc(ronics
unit nulni)cls, rcspcclivcly.

‘Jablc 2. (~al~~cra-by-cat])cra  performance hrcakdown

1 ocal unifmuity:  less
llIaII 33% dcvialim  in
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II) lIIC fitsl row, cross -lrack tmrmigl)t is rcporld ia parcnll]cses  wl)ctc  the spccilic:i[ion was Inc(. ‘1’wo  fai tutcs arc nolcd,

al[lKJLIglI they art  small caough (0 have ao pcrfmmaacc ilnpa cl, ‘1’hc sccoad row Icpot’ts the aumtrcr  of 4 pixel SCIS pcr camcr ii
(alnoag lhc 1(WII of I 504 SCIS) in which local uaifomily  was violalcd. l]) patcnthcscs aw lallicd lhc response dcviatioa, ia
instaaccs where a pixel SC[ violalcd a 10% criteria, else lhc lnaximLlnl dcvialioa is no(cd. 11 is shown lhal the number of pixel
sets tl]at dcvia[c by more thaa 1 O% is limitd (0 9 amoag 9 x 1504 SCIS.  ‘1’hc third row lists Ihosc  baads,  11, R’here tllc out-of-bad

lmasmillaacc  cxcccdcd  5x 1 ()-4, at oac or more spectral wavclcng[tls,  11 is kaowa that (IIC intc,galcd oul-in baad ralio avcmgcd
1, 2,5, 2, aad 1.5% for the four  spcc(ral haads,  rcspcclivc]y,  reaching a maximum of 3.5%1 for Iwo Band 2 chaaacls. ‘1’his oLl[-
of-baad  cacrgy lcsullcd ia (IK ccnlcl- wavclcagth violalioas rcporlcd in row 4. }ICIC Ihc specification calls for compuling  ccrllcl-
wavclcngth  from  a momca(s  aaalysis of lhc lolal-baad rcspoasc. Whca a gaussiaa best-fi( to the ia-t~and data is m<dc, the
LX) IIIputc(l cca[cr wavclcng[h  is wilhia 3 am of nomiaal.

3. RAl)I[)Mlt’1’RIC  (:A1 ,lBRA’1’ION

‘J’his scctioa will develop the fuactimal  form of the radiomctric calibration equation used ia MISR calilmtioa  anti 1.CVCI 1
radiaacc pm-cssiag,  aad prcscat fitdings  from miimnclric  caiiimtioa  tcs[iag.

3.]  ]’hotodiorlt,  slamlards

MiSR is uaiquc ill that ti~c ra(iiomc(ric scale is (ic[crmiacd  prcfligl)l ami oa-orbit using (ic(cctot sIat~(iattis. As these staadarcis
atc ililotoc(~llcillctivc”  (icviccs, timy iwoducc  a cLIrrcn[  in IcspOIIsc  10 inci(icn(  pilolons. 1:01 cililcr Ii)c latwtalory slandarLis,  uscci
10 calibtalc  lhc iatcgraliag  spi~crc, or tile fiigilt slamlads,  (his rctatimship  caa bc cxprcsscd  by:

(1)

1  IClc R~’’’o””1s ti)c i>rOdLIcl  of the dclcctor ciLm(um cfficicacy,  filler transmit laacc, and window (ransmiltancc,  q tllc cicctroa

cimtgc, aaci Nk ti~c pi)otoa MIC. Next uliii?,cd is (I)c  cnct’gy pcr photos expression, }~~=hc/  k, wilil h P]anck’s  cms[an{ ad c the

si~ccd of ]igi~t, ‘1’hc  i~iwlon MC is found  as the ralio of iacicica( fiLIx, d~~, 10 p])oloa  cnct’gy,  wi)cl”c d~~ = ] ,kAf2 with 1,~ lhc iacidcat

spcc[mi radiance, and AQ ti]c detector ctcaduc (area [imcs flclci-of-view iwoduco. l~m]l tilcsc i( is ciclct-mined tilat (i)c spcctrai
ra(iiaacc  of tile calitwatioa staadarxi (sphere or fligilt (ii ffusc paacl) is

-1
dlodc - i 1.’2395 W pm Amps

“h - -
1 2(n

Af~ J Na, c:,ll~).“i(’(’”m
200

(2)

wi[ll NL,c[ll=J.L,c~ I/i .h,c~l (the SOUICC  spectral ciislribLltiOtl, nor[nali~cci  by Iilc value at the ccatcr  wavclcaglh). I’m ]mcflight

caliim(ioa  w c  cictcrmiac Na,Cal from  tile Plaack blacktmdy function, a( the Imlt> color tcnlpcratutc  of 31 OOK; for fiigilt

calitmlim wc u(ilizc a mdcl of ti]c cxo-atlllosl~ilcric”  solar irladiancc. ‘1’hc  suhscrii>t  b dcno(cs a uaiciac mcasLlrc for each of tile
foul MIS]< kids, ‘1’hc iimi[s  of iatcgratioa cacompass the photmiimic  rcspmsc  litnits. It is no[cd ttlat (I]c  mcasutcd quaatity is
a spcclral  radiaacc at li~c camera baadccatcr  (as dctcrmiacd by a ]nmncats analysis of the spcc(l ai I-cspoasc fLlaciiml).

3.2 (;(;]) dcviccs

‘1’hc rcsimasc of a [T]) cicvicc, such as ti~c MISR camera line arrays, ma tikcwisc  hc dcvclopccl  (in thcmy) from the rcla(ioaship
givca ia li(ia. 1, i)LIt  inc]udcs the ialcgralioa lime, ‘l’, md :itl:il[)g-to-(iigit:il  convcrsioa factor, g (having anits of ciigit:ii aami>cr
(l)N) pcl- clcc(rm).  la ptacticc, i( has bcca cictctlnincd that a ciLl:idtatic calibration cciuatioa prmiLlccs iowct rcsidLlais for MISR,
as Colnimcci  to a iiacar :i]l}>rc)xilllatiotl  10 lhc mcasurc(i ra(iimncl tic transfer culvc, ‘1’hc  cquatior~s in lilis sccli on, Iilcrcforc, cio
nol lt.iwcscat (ilc fiaal ttaasfcr  cquatioa, t>Lll molivatc tllc ai~iwoach lila[ wili bc ln(wc imcisc]y  defined ia tllc acxt sccti(la, Will]
IIlis caveat, lhc camera I)N is rciatcci to radiance by
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wbcrc tbc Call) C1’ii rcspmsc,  R~, iacludcs lhc dctcclor quar]lum  ct”flcicncy, aad aay optical transmittance Icrins,  incl Laling the

fillci aad Icns. ‘1’hc lowm wavclcaglh cat-ofl’01 365 nm is dLK 10 lhc lens/ optical clcmcnt cL1l-Off  rmp(msc. ‘1’t]c appcr-  ]itnil,
I 100 nln, is a[[ribukd to tbc detector cu[-ofl’, and is cs(ab]isbcd flotn the ban(l-gap of silicon,

1[ is aolcd (bat only (I1c iatcgral of tbc sccnc radiance, 1 ,~, with Ibc syslcm response fuaclim,  k~, can bc Illcasutd (in that Ibc

lclalivc scct)c spccltal pmfilc is unknown). la order 10 rctlicvc a paramclcr lha( is indcpcndcnt  of the insltamca( cbaractcrislics,
aa assalnplioa as to lbc I-clalivc sccac spcctIal  profile would bc accdcd. Rather, onc could simply cboosc [0 rctticvc a ban(l-

wcigh(cd radiance, dcaotcd by [hc symbol L. };OI MISR, bmvcvcr,  thctc arc 9 x 15(M different dctcctm CICIIICIIIS, bcncc rcspoasc
fuactiohs,  fot a given band, Wc CI1OOSC  to adopt a stand:ildi/cd  spcclt”al response fllllC[iol) for calibration), S),,t,, unique for cacb

spcclml lMIKI, b. ‘Il)is profi]c is crca[cd from the awmigc of lhc mcnsarcd  profiles.

1(01 calibration, then, wc Icfycss  ladiaam,  4,,c:t1s’[1 , agaiast camera (N IIp UI l)N WIICIC wc dcfII)c

(4)

‘lhis CaII bc (ictctmincd  ftom  lhc photodiodc  cLltrcnt via }ic]as. 2 aad 4:

(5)

365

‘1’hc lasl Iwo Icrms  ia parcalbcscs adjust for tt)c spectral ditTcrcaccs  bc(wcca lbc pllo(odioclc  slaadar-d  aad the assamcd camera

I-csponsc profile. II is nolcd that cvca with pbotdiodc and camera filters of tbc saII]c dcsiga, Ibc response func[ions arc cjuitc
diflcrcat  dac, 10 diffcrcnccs ia qaaalam  cfficicacy and spcclral  translnillaacc  of the rcspcctivc oplical  clcmcats.

With II}is  inpul lhc cameras arc. calibrated via a regression of the fw m

I)N: G“” 4,,C[,,’’[1. (6)

IJtom lIIC IIImlcl p)cscnlcd  ia lk]n.  3, and liqn. 4, il can hc shown Ilmt

(7)

‘1’bis cocfficicat  [is’(’IS ascd for sccac radiaacc rc[ticval.  As ao cottcctioa”  is ma(lc  for specific pixel rcspoasc diffcrmccs, the

rc(t-icvcd r:idianccs  will only approximate the desired measure of [i radiance wcigbtcd by the standardi~c(i rcspoasc profllc. ‘Ihc

rclticvcd Iadiaacc, ~rc’,  C:lll bc found  to bc

(8)

.5
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calibration algorithm (Iklns. 5). Additionally, at~alyscs of tlm spectral response functions can Icad t{) dcscri[ltot  pamlnc(ers  to tbc
ac(ual funrli(ms. ‘lksc (Icrivcd pmimclm arc a matt)cn)a tical  convcnicncc, and useful in (Mining spccifica[ ions, in c o m p a r i n g
}Jixcl-lo-pixel of c:iII)cra-lc)-caIl]cra msponsc  differences, or in assigning a wavelcng(h  10 which a gcopbysical  parameter (e.g.,
surface rcflcc[ancc,  or aln}osphct’ic lrmsmitlancc)  is I’cpw Icc], ‘1’[lc ~aussian Icplcscn[alion is uscfu[ in appt oximating  tbc MISR
in-band rc~,ion. “1’his is bccausc tbc MISR filters were cicsigncd 10 bc gaussian  in sbapc, :illowing a polat imtion insensitive

camcta  d e s i g n  WIICII USN]  in col).iunction  wi(l] a 1,yoI dcpolarimt. A conlputatioll  of p e a k  r e s p o n s e ,  }<g,1

W:ivclcl)gil), kg,,)  l’’c:’’\ilh:lll(  l(l

ill-band . CcIllCl’

and fLlll-w’icltl~-}~  al f-lll[ixilllLltl~  (l; WI IM), AXp,,l,ll}c[i<’ili-t’;’llL’, is made 10 provide a response

rcplcscnlalion of tbc form

%g,p“’-h’’’’(’:  I<g ,,i’’”~’’”” CXpl-(fl 1112)  (?dF,,l,)2/Alg,l,2] (11)

RCSUIIS  of Ibis l>:il:llllclcri~,:i[iotl arc shown in lJigLlrc  4. ‘1’hc  average ccnlci wavclcngtb  for cacb band !all no more than 2 nm
lrt)n~ (I)c  spcciflcd  valLIcs.  Note tba( out-of-band response dots no( conl] ibu[c to tbcsc in-band paratnctcrs.

5. S(JMhl  ARY

l’lcfligllt tcs(ing bas dctcmincd  that tlm MISR can~mts bavc mc( [bcir  dcsig,n spccifica[ion  for tllc lniijority of pwamctcrs.
(hliblalion  dala have been acquired and L]SCCI  to dctivc Sain cocfficicnls, assuming  a quadra(ic  :I]lj>toxirllatiorl”  (0 Ibc measured
ladionw[i  ic tI ansfcr  curve. Knowledge  of’ tbc calibration dctcc(or  standard’s spectral msponsc,  as WCII as a t~:illcl-stal]cl:trclizccl
camcni spccIMl response, is USC(I in his mdiomctric calibration IMWCCSS.  With the derived gain cocfl’icients,  1.CVCI 1 data
ploccssinS provi(ks smnc ra(iianccs,  avcragc(l over a t)til}cl-sl:ill(  l:ir(liz,c(l spectral tcsponsc function. I ,cvcl 1 prmcssing  will also
utili~c image msl(wation, using a l’S1; dccOnvOILlli  On routine, 10 mlucc  tbc radiomctric crmr for spa[ially illlloll~ogctlcc)Lls”  sccncs.
In 1 ,CVC1 2 processing, spccltal data arc USC(I 10 provi(ic  an oL1l-of-imn[i  cm cc[ion  for ccmi tl pmiuck. ‘1’his rcduccs  rad imncltic
crmr (in limt only an imband  I-esimnsc is (Icsircd)  from a fcw pctccnl, 10 Icss Iimn a pcrccnt.

‘1’i]c design, faiwication, anti ci~al actcri~ation of tim M ISR instrulmn~ is crcditcci to a iargc number of indivi(iuals. ‘1’hc calibration
and cil:lr:!ctclizali(]ll  tcsls cicscribcd  in lilis lCX( bavc been (icvciopc(i  wilt] lilt  assistance of S. ‘1’crd Smilil (camera an(i syslcm
tcsl cnginccr),  Valerie [i. I) LIvai, ])anici J. l’rcs(m, and ~ii~ohad sagi~ri (caiiiwatim cngincct’ing),  Ikic ]]. }l(wi~i~crg,  I)anicl  M.
Kiri)y,  and ~kar Scpuivcda  (oJ>tical  tcs[ing), Neil 1). I’i.gnatano ([iIL)LInd  Support IiqLiipn~cnt),  hlnl-y J.. White (icns fabrication
an(i [CSI), linriquc 11. Vilicgas ([~~1) faiwica[ ion anti test), an(i I)avici J. lJincr (principal invcstiga[ot-).  ‘1’bc  work cicscribcd  in ti~is
imi~cr is being carricci out i>y ti~c Jc( I)roJ~uision 1,aboratory, ~aii fornia Institu(c, of ‘l’ecbnoiogyt  un(icr contract witi~ ti~c Nat imal
Acronau[ics  and Space A(ltl]il~isll-:itiot~.
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